Sir,

A 48-year-old male, known case of seizure disorder and on antiepileptics for last 15 years was admitted to the critical care unit with impaired level of consciousness for 1 day. His prescribed medications included valproic acid 1000 mg/day, carbamazepine 800 mg/day and clobazam 20 mg/day. His medical history revealed type-2 diabetes mellitus for last 10 years, adequately controlled on oral hypoglycemic agents and hypertension for last 6 years.

On admission, his blood pressure was 160/100 mmHg, heart rate 96/min and respiratory rate of 22/min. Physical examination revealed Glasgow coma score of 11 (E~3~V~3~M~5~) along with poor coughing. Chest examination revealed coarse crepts on right base. In view of worsening of sensorium and inability to protect his airway, he was intubated and was put on mechanical ventilation. Owing to suspicion of antiepileptic overdose, his antiepileptics were stopped, and intravenous infusion of propofol was started. A baseline workup at ICU admission showed elevated creatinine 4.5 mg/dl, BUN 40 mg/dl, blood sugar 176 mg/dl and total leukocyte count 11,400 with 82% polymorphs. Liver function test revealed: total protein 5 g/dl, albumin 2.3 g/dl, total bilirubin 0.25 mg/dl, AST 27 U/L, ALT 16 U/L, Alk. Phosphatase 125. Ultrasound abdomen revealed increased cortical echotexture and poorly maintained corticomedullary differentiation of both kidneys suggestive of medical renal disease; also his serum creatinine was 2.1 mg/dl 5 months earlier. Other cause of metabolic encephalopathy ruled out including septic and dyselectrolytemias. MRI head and cerebrospinal fluid analysis did not reveal any abnormality. An electroencephalogram showed continuous generalized slowing. With the possibility of uremic encephalopathy as BUN level (68 mg/dl) hemodialysis was done, but there was no improvement in sensorium despite achieving low level of BUN (21 mg/dl). Serum levels of antiepileptic drugs were within the therapeutic ranges. His ammonia level was 274 μmol/L (normal range 9-33 μmol/L). Therefore, diagnosis of valproate-induced hyperammonemic encephalopathy (VHE) was made. L-carnitine 500 mg through nasogastric tube every 6 hourly was started. Further investigation for underlying urea cycle enzyme abnormality was not evaluated in this patient and there was no history of any drug (like 5-fluorouracil, halothane, salicylate, asparaginase) or hematological disease that could lead to hyperammonia. His sensorium gradually improved over a week and weaning trial was being planned. But unfortunately, patient developed refractory septic shock due to ICU-acquired multidrug resistant infection and succumbed to death.

Valproate is a commonly used drug for many indications and usually well-tolerated. VHE is an unusual and dangerous side effect of valproate therapy. Clinical signs of VHE may include acute or sub-acute onset of impaired consciousness, focal neurological deficit and increased seizure frequency.\[[@ref1]--[@ref4]\] For the diagnosis of VHE; patient should be on valproate therapy, presence of elevated level of serum ammonia, normal liver function test, and improvement in clinical feature (encephalopathy) on withdrawal or dose adjustment of valproate. Therefore, laboratory studies in patients on valproate therapy with altered consciousness should include serum valproate level, liver function test, serum ammonia besides other routine tests; and CT scan of the head along with EEG can be considered.

Case reports of VHE did not find any relationship with daily doses, duration of therapy or its serum level.\[[@ref1][@ref3][@ref4]\] In one of the largest case series of VHE in 15 cases, by Carr *et al*., the age range from 9 to 69 years, length of valproate treatment were from 2 days to years, daily doses 750-2250 mg and serum valproate level were 10-48,000 μg/ml\[[@ref5]\].

Some possible risk factors for VHE have been described in literature, like combination with other antiepileptic medication, urea cycle disorder, carnitine deficiency, protein rich diet or catabolism induced by fasting.\[[@ref1][@ref5]\] The pathogenesis of VHE is still unclear. Valproate inhibits the activity of carbamoyl phosphate synthetase I, the first enzyme of the urea cycle, which results in decrease ammonia utilization and hyperammonemia.\[[@ref2]\] Another mechanism thought to play a role is reduction of hepatic carnitine levels by valproate by inhibiting its synthesis and by increasing its renal excretion.\[[@ref6]\] This results in decreased β-oxidation of fatty acids for energy needs and compensatory increase in amino-acid oxidation and a subsequent increase in the production of nitrogenous waste.

The primary treatment of VHE is the discontinuation of valproate and may require supportive measures like endotracheal intubation, mechanical ventilation, intravenous fluids and monitoring of vitals. L-carnitine supplementation has been shown to improve the symptoms of VHE and its routine use is recommended by some physician in patients on valproate therapy.\[[@ref6]\] It is generally safe and may be given orally or intravenously at a dose of 50-100 mg/kg/day. Outcome of patient with VHE could be improved by early diagnosis of VHE with immediate withdrawal of valproate therapy along with possible role of other supportive care like L-carnitine supplementation.
